Cognitive impairment in older Latinos is of concern due to the rapid growth of this population and their increased risk for dementia due to chronic disease. Evidence, primarily from studies of non-Latino Whites, suggests that physical activity (PA) may reduce cognitive decline. Few longitudinal studies have included older Latinos, objective measures of PA, or neurocognitive tests that assess domains of cognition. The purpose of this longitudinal study was to explore the relationship between changes in PA and cognitive decline in older Latinos over an average of 5 years. Inclusion criteria for the baseline sample were age ≥ 50 years, Latino ethnicity (English or Spanish speaking), no ambulation disability, no evidence of dementia, and Chicago address. Of the 174 baseline participants, 59 (33.9%) participated at follow-up. PA was measured by questionnaire and accelerometer worn for 7 days. A battery of neurocognitive tests assessed episodic memory, perceptual speed, and semantic memory. Change in cognitive function was dichotomized to maintenance versus decline. Binary logistic regression results indicated that those who had less decline from baseline to follow-up in self-reported light PA maintained episodic memory, odds ratio (OR) ¼ 1.16 (95% confidence interval [CI] [1.03, 1.32]), while those who had less decline in accelerometer moderate-vigorous bouts maintained semantic memory, OR ¼ 16.08 (95% CI [1.53, 168.89]), controlling for baseline age, chronic health problems, depressive symptoms, and acculturation. These findings suggest that maintenance of PA with aging may prevent cognitive decline. This work can inform future intervention development that aims to maintain PA in order to prevent cognitive decline.
Cognitive impairment with and without dementia is an increasing public health concern due to the rapidly growing older adult population. Among no demographic group is the older adult population growing more rapidly than among Latinos. The U.S. Latino population is projected to increase by 115% by 2060 (from 55 million to 119 million; Colby & Ortman, 2015) . More concerning, older Latinos may be at higher risk for cognitive impairment than older non-Latino Whites due to poorer health status, including increased rates of diabetes, metabolic syndrome, and depression (Mozaffarian et al., 2015) , which are related to increased rates of cognitive decline. Some estimates suggest that Latinos have twice the risk of cognitive impairment as they age compared to nonLatino Whites (Alzheimer's Association, 2010) .
The benefits of lifestyle physical activity (PA), defined as PA that includes planned leisure time, occupational, household, and transportation PA, for preventing diabetes and metabolic syndrome and improving depressive symptoms are well-known (e.g., Chodzko-Zajko et al., 2009 ). In addition, there is growing evidence from epidemiologic studies that planned leisure-time PA may improve cognitive function and reduce cognitive decline in older adults, particularly if PA is maintained or increased over time (Lövdén, Xu, & Wang, 2013) . However, Latinos are less likely than non-Latino Whites to engage in planned leisure-time PA (50% vs. 37%), and the disparity widens with increasing age (Schoenborn, Adams, & Peregoy, 2013) . Although Latinos younger than 65 years old engage in other types of lifestyle PA, older Latinos may not garner the effects from even these due to overall decreases of PA with age (Ham, Yore, Kruger, Moeti, & Heath, 2007) .
A number of longitudinal studies have been conducted to examine PA and cognitive decline over time in older adults without baseline dementia (Hamer & Chida, 2009) , ranging from 1 to 17 years (M ¼ 7.9 years) in follow-up. All but three (Broe et al., 1998; Willey et al., 2014; Yu, Ryan, Schaie, Willis, & Kolanowski, 2009) found that PA was related to a slower rate of decline. The majority of these studies controlled for the effect of demographics (e.g., age and gender) or health status (e.g., chronic health problems) due to the known impact of these background characteristics on PA and cognitive function. Specific to older Latinos, those who tend to participate in more moderate or vigorous leisure-time PA, on average, are younger, male, and more highly educated and have better health status (Marquez et al., 2011; Schoenborn et al., 2013) . Older adults who are more likely to have greater declines in cognition are older and male and have a lower education level and poorer health status (Wilson et al., 2002) , and a recent study showed similar patterns of cognitive decline when comparing Latinos to non-Latinos (Wilson et al., 2016) . In studies focusing on Latinos only, acculturation can also impact PA and cognitive function. Latinos who are more acculturated to the dominant non-Latino White culture report a greater likelihood of exercise participation (Marquez et al., 2011 ) but lower cognitive function (Ramírez, Teresi, Holmes, Martínez, & Lantigua, 2007) .
In reviewing prior longitudinal studies of PA and cognition, we identified a number of gaps. Only 11 of the 19 studies assessed specific domains of cognition known to be impacted by PA, including episodic memory (n ¼ 10), perceptual speed (n ¼ 4), and semantic memory (n ¼ 6). The only two studies that included majority Latino samples used only brief measures of cognition (e.g., the Mini-Mental State Examination [MMSE]), and results were mixed, with one study showing less cognitive decline in those with higher levels of PA at baseline (Ottenbacher et al., 2014) and the other showing no association between baseline PA and change in cognition (Willey et al., 2014) . Further, all studies measured PA with retrospective selfreport questionnaires, focusing exclusively on leisure-time PA and exercise with little-to-no attention given to lifestyle PA. Authors have also criticized these questionnaires because they can overestimate moderate-vigorous PA (Ainsworth, 2009 ). However, they can offer insight on specific types of activities.
Therefore, the purpose of the present study was to explore the relationship between changes in lifestyle PA and cognitive decline in older Latinos over an average of 5 years. We aimed to fill several gaps in the literature by (a) focusing on older, urban Latinos; (b) using self-report questionnaires to measure specific types of physical activities; (c) incorporating accelerometers to measure objective PA and to increase the likelihood of obtaining reliable estimates of lifestyle PA; (d) and measuring a broader spectrum of cognitive function that includes specific domains (episodic memory, perceptual speed, and semantic memory) over time.
Method Design
For the present study, we used a longitudinal design to examine PA and cognition in a cohort of older, urban Latinos. Baseline assessments occurred between 2009 and 2011, and the follow-up assessment was completed between January and September 2015.
Sample and Setting
Participants were 174 older Latino volunteers, with a mean age of 66 years (SD ¼ 9.12; range 50-84 years) at baseline, residing in the Chicago metropolitan area. Of the 174 participants, 144 (82.8%) completed the baseline assessment in Spanish, with the remainder completing it in English. Inclusion criteria included (a) age of at least 50 years, (b) self-reported Latino ethnicity, (c) no use of assistive device or ambulation disability, (d) no evidence of dementia (as measured by the MMSE modified for telephone use), and (e) a Chicago metropolitan address (Bustamante et al., 2013; Marquez et al., 2011; Staffileno et al., 2013; Wilbur et al., 2012) . Participants were originally recruited from 5 senior centers, 2 community health-care centers, 15 health fairs, and 1 senior housing center located in 11 Chicago community areas. The community areas had moderate-to-large Latino populations (10-89%), except for one suburban community that was 8% Latino but adjacent to a community that was 18% Latino (City of Chicago, n.d.). Recruitment materials were available in Spanish and English. Sign-up sheets were available at the study sites. At baseline, all 174 participants agreed to further contact regarding follow-up assessment or studies. We maintained yearly contact with participants through holiday letters.
We did not exclude participants at follow-up based on cognitive status, use of assistive device, or other inclusion criteria used at baseline recruitment. To begin contact for the follow-up assessment, we mailed introductory letters (Dillman, 2011) , in both English and Spanish, detailing the purpose and significance of the follow-up assessment, providing assurance of confidentiality, and emphasizing the importance of the recipient's participation to the last-known address of each participant. We mailed letters in batches to 25 participants approximately every 6 weeks in the order of baseline recruitment. We initiated contact via phone calls to the last-known contact number 1 week after the mailing. Also, we searched the White Pages and www.intelius.com for contact phone numbers and/or addresses. Finally, we searched death notices by reviewing the Chicago Tribune obituary directory for all Illinois newspapers (http:// www.legacy.com/obituaries/chicagotribune/) and the Social Security Index. For those whom we were unable to reach by any other means, we visited their last-known home addresses.
Of the 174 participants at baseline, 3 participants did not have a phone number or address listed, 11 had died (6 confirmed by online death records or obituaries, 5 confirmed by family members), 20 were not interested in follow-up participation, 3 were not able to participate due to health problems, 14 had moved to an unknown address or out of state, and 60 were not reachable using the last-known contact information (Figure 1 ). Of the 63, who agreed to participate in the follow-up assessment, we were not able to schedule 4; the remaining 59 participants completed the follow-up assessment and were included in these analyses. We examined the differences in baseline background characteristics between those who participated in the follow-up assessment (n ¼ 59) and those who did not (n ¼ 115; score), and be slightly more assimilated to Anglo culture (À1.3 vs. À1.6 total acculturation score). There were no significant group differences for PA or cognitive function at baseline. For those who participated in both assessments and are included in the present analyses, the mean age was 63.0 years (range ¼ 50-81) at baseline and 68.5 years (range ¼ 55-86) at the follow-up assessment. Follow-up assessments took place an average of 5.2 years after the baseline assessment (range ¼ 4.5-5.9 years). We conducted the majority of the follow-up assessments in participants' homes (n ¼ 50, 85%).
Measures
All of the instruments we used in the study had been previously translated into Spanish. Of the 59 participants in the follow-up assessment study, 39 (66%) identified their primary language as Spanish and responded to the questionnaires in Spanish. Due to problems with reading and vision previously identified, a trained bilingual Spanish-speaking staff member read all instruments to the participants in their preferred language.
Background characteristics. Demographics included age, marital status (married, unmarried), self-reported personal income level (low, medium, and high), self-reported number of hardships (out of the eight financial hardships), and highest level of education completed. Health status included self-rated health (excellent, very good, good, fair, or poor; Hays, Spritzer, Thompson, & Cella, 2015) , depressive symptoms, and number of chronic health problems (out of the 10 conditions). We used the 20-item Center of Epidemiologic Studies-Depression Scale to assess symptoms of depressed mood, feelings of guilt and worthlessness, feelings of helplessness and hopelessness, psychomotor retardation, loss of appetite, and sleep disturbance. Respondents score items on a scale of 0-3. A total score over 16 may indicate depression (Radloff, 1977) . We measured acculturation using a revised version of the Acculturation Rating Scale for Mexican Americans-II (ARSMA-II; Chapman & Pérez-Escamilla, 2013 ) adapted for use with Latinos. Acculturation is a cross-cultural adaptation or assimilation process that reflects the host and traditional values and beliefs (Ryder, Alden, & Paulhus, 2000) . Two ARSMA-II subscales measure orientation toward Latino and Anglo culture independently, with scores ranging from 1 to 5. The overall score is determined by subtracting the mean score for the Latino subscale from the mean score for the Anglo subscale and has a range of À3.0 (strong Latino orientation) to 3.0 (strong Anglo orientation). The Latino and Anglo subscales are negatively correlated (r ¼ À.66, p < .001; Cuellar, Arnold, & Maldonado, 1995) . In the present sample, both the English and Spanish versions demonstrated strong internal reliability (a ¼ .73 and .81, respectively). There were three acculturation variables: total acculturation score, Anglo score, and Latino score.
PA. We used the 41-item Community Healthy Activities Model Program for Seniors Questionnaire to capture self-reported lifestyle PA (Resnicow et al., 2003; Stewart et al., 2001 ). Participants listed the frequency and duration, on average, spent weekly in each activity over the past 2 weeks (ranging from <1 hr per week to !9 hr per week). Based on the 2000 Compendium of Physical Activities, each of the 41 items has an assigned metabolic equivalent of task (MET; Ainsworth et al., 2000) . Moderate activities are classified as MET value !3.0 to <6.0, and vigorous activities are classified as MET ! 6.0. Selfreported PA variables include the number of minute per week in light PA, moderate-vigorous PA, and total PA.
We also measured PA objectively with accelerometry. Participants wore a portable GT1M Actigraph accelerometer (same model as baseline) at their waistline, midline with their thigh, for 7 consecutive days during all waking hours except when showering or swimming. The accelerometer can store up to 22 days of activity data, PA counts, intensity, and duration (Trost, Mciver, & Pate, 2005) . It provides valid assessment of walking, running, and daily activity through measurement of vertical accelerations or "counts" (Bassett, Rowlands, & Trost, 2012) . We determined physical intensity using cut points previously developed for adults 60-69 years old (N. E. Miller, Strath, Swartz, & Cashin, 2010) . We utilized Miller and colleagues' physical-intensity categories based on mean number of minutes of PA per day: light: 100-1,565 counts/min (<3 METs); moderate: 1,566-6,139 counts/min (3.0-6.0 METs); and vigorous: !6,140 counts/min (!6.1 METs). We defined nonwear time as at least 60 min of 0 activity counts (Troiano et al., 2008) . For us to consider a participant's accelerometer data valid for the analysis, at least 10 hr of wear time must have been available for 3 or more of 7 days, which is similar to the wear-time requirements of the National Health and Nutrition Examination Survey (Evenson, Wen, Metzger, & Herring, 2015) . We validated wear time utilizing ActiLife 6 Version 5.5 and an algorithm developed by Troiano and colleagues (ActiGraph, LLC, 2012; Troiano et al., 2008) . We report accelerometer PA variables in mean daily minutes and in 10-min bouts or 10 min of consecutive PA. We allowed for interruptions of 1 or 2 min below the threshold in the 10-min bout (Troiano et al., 2008) . Objective PA variables included mean daily minutes of unbouted (a) light, (b) moderate-vigorous, and (c) total PA as well as bouted (d) light and (e) moderate-vigorous PA.
Cognitive function. We assessed cognitive function with a battery of five performance tests (two of episodic memory, two of perceptual speed, and one of semantic memory). We chose these five cognitive performance tests because they assess specific cognitive domains. Also, performance on these tests declines with age, and prior studies have found relationships between these tests and PA (Buchman et al., 2012; D. I. Miller, Taler, Davidson, & Messier, 2012) . They have also been translated into Spanish and are valid across ethnic and socioeconomic backgrounds (Krueger, Wilson, Bennett, & Aggarwal, 2009 ). We calculated composite measures for the three domains of cognitive function (episodic memory, perceptual speed, and semantic memory) by converting scores on all of the tests within each domain to z scores and averaging the z scores to create the composite score. We also calculated a global cognition score (average of the three composite measures). Testers were trained on a structured uniform cognitive battery following standard protocol for neuropsychological testing.
Episodic memory. We used episodic memory, or autobiographical memory of lived experiences (Tulving, 2002) , to assess immediate and delayed recall. Using the East Boston Memory Test, a tester read a story with 12 key elements to the participantand then assessed her or his immediate recall of the story. After 3 min, the tester asked the participant to recall the 12 key elements. Possible score ranges from 0 to 12, representing key elements recalled on immediate and delayed recall. The East Boston Memory Test correlates (r ¼ 0.46-64) with the Wechsler Memory Scale-Revised and the MMSE (Gfeller & Horn, 1996) . The variables we report are Boston immediate recall score, Boston delayed recall score, and combined Boston score (average of immediate and delayed score).
Perceptual speed. Perceptual speed is an aspect of executive function that measures the ability to compare numbers or objects (Lövdén, Ghisletta, & Lindenberger, 2005) . We first assessed perceptual speed with the modified color-word task from the Stroop Neuropsychological Screening Test (Wilson et al., 2005) . The modified color-word task compares the individual's performance on a basic task with performance on a similar task where a routine response must be suppressed for the task requested (Van der Elst, Van Boxtel, Van Breukelen, & Jolles, 2006) . The article by Van der Elst, Van Boxtel, Van Breukelen, and Jolles (2006) details the modified color-word task. A total of four inference control variables are created: (a) total correct words, (b) words difference score (correct minus incorrect), (c) total correct colors, and (d) colors difference score (correct minus incorrect). The Stroop test correctly differentiates more than 79% of brain-damaged adults, with test-retest reliability of a ¼ .90 (Trenerry, Crosson, DeBoe, & Leber, 1989) .
The Numbers Comparison Test also measures perceptual speed, including inattention (Ekstrom, French, Harman, & Kermen, 1976) . For this test, participants classified pairs of 3-to 10-digit sequences as the same or different. The score is calculated as the number of pairs classified correctly in 90 s minus the number classified incorrectly. The variable we report is this number comparison score.
Semantic memory. Finally, we used the Category Fluency Test to assess semantic memory, including verbal production and word fluency. Semantic memory refers to long-term memory that does not draw on personal experiences (Hills, Todd, & Jones, 2015) . The test comprises two separate 60-s tests. Participants generated as many examples as possible of two semantic categories. First, we asked participants to generate as many unique example of animals as possible. Then we asked them to do the same for fruits/vegetables. The scores comprise the number of unique animals and the number of unique fruits/vegetables the respondent generates. A previous study showed strong interrater agreement for this test (a ¼ 0.92-1.0; Welsh et al., 1994 ). Variables we report are the number of animals, the number of fruits and vegetables, and the average of the scores from the two tests.
Procedures
The university institutional review board approved this follow-up assessment, and the assessment followed procedures identical to those of the baseline assessment, including all questionnaire and accelerometer procedures (Marquez et al., 2011) . Briefly, we scheduled all interested participants for their follow-up assessment at a time and location of their choosing, most often in the participants' home or the study office. At the assessment, a member of the research team read aloud the study purpose, potential risks, benefits, and discomforts as well as the rights of the research participant and declarations of voluntary participation and privacy in the participant's preferred language. After signing the written informed consent and Health Insurance Portability and Accountability Act (HIPAA) forms, the participants completed the background characteristics questionnaires (in their preferred language). Then, we administered the cognitive function tests in a fixed order. We provided snacks and water and gave breaks as needed.
Once participants completed questionnaires and cognitive tests, we demonstrated the use of the preprogrammed accelerometer and provided written instructions (English or Spanish). We scheduled a second appointment 1 week later for the participant to return the accelerometer and complete any remaining questionnaires. Participants received PA guidelines and tips on healthy aging (in Spanish or English) provided by the National Institute on Aging (2013) and US$20 total in the form of target gift cards for their participation.
Data Analysis
We conducted all analyses using SPSS Version 22 (IBM Corp., 2013) . For the continuous variables in the models, we calculated descriptive statistics (means and standard deviations). We excluded three participants because they did not meet the requirements for adequate amounts of valid accelerometer data. We calculated bivariate correlations (Pearson r, Spearman r, point biserial r, and j coefficient) according to the level of measurement for each variable.
In a series of regression analyses, we first examined mean change in PA (from baseline to follow-up) with change in cognition using the three composite cognitive function variables and found no significant relation. To test whether PA was related to declines in cognition, we dichotomized the three composite cognitive function variables and defined decline as a drop of more than 0.5 standard deviations from the mean rate of decline for the entire sample. Then, we conducted a series of binary logistic regression analyses in which we regressed the dichotomized measures of change in cognition for episodic memory, perceptual speed, and semantic memory on change in PA.
Based on preliminary bivariate correlations, we included baseline age, number of chronic health problems, depressive symptoms, and acculturation scores as covariates in each model. 1 We did not include demographic and health status variables with nonsignificant bivariate correlations (e.g., marital status, self-reported personal income level, education level, number of hardships, and self-rated health) in the models. To maximize degrees of freedom, given the relatively small sample size, we removed nonsignificant covariate effects from each model using a backward stepwise approach.
Results

PA and Cognitive Function
Participants (N ¼ 59) wore the accelerometer for an average of 6.5 (SD ¼ 1.4) days and had an average of 6.3 days (SD ¼ 1.4) that met the inclusion criterion of 10 hr of wear time. Of the 56 participants who met the criterion for valid accelerometer data, 87.5% wore the accelerometer for at least 5 days. The average wear time was 13.8 hr per day (SD ¼ 1.9) for this group, where 82.3% of recorded days were for at least 12 hr per day. Table 2 presents mean scores for baseline and follow-up PA and cognitive function. Although participants showed a decline in both self-reported and accelerometer PA, paired t tests indicated a significant decline only in self-reported total activity (light, moderate, and vigorous combined), t(54) ¼ À2.22, p ¼ .03. Examination of the composite cognition scores revealed significant declines for episodic, t(58) ¼ À6.3, p < .001, and semantic memory, t(58) ¼ À5.56, p < .001. Examination of global cognition also revealed significant declines, t(55) ¼ À6.84, p < .001.
Examination of the components for episodic memory revealed significant declines for the combined Boston scores, t(55) ¼ À6.0, p < .001; Boston immediate, t(55) ¼ À3.32, p ¼ .002; and Boston delay, t(55) ¼ À7.06, p < .001. Examination of the components for perceptual speed revealed significant declines for inattention (numbers comparison score), t(55) ¼ 4.45, p < .001. Finally, examination of the components for semantic memory revealed significant declines for combined word fluency score, t(55) ¼ À5.48, p < .001; number of animals, t(55) ¼ À3.74, p < .001; and number of fruits and vegetables, t(55) ¼ À4.23, p < .001.
Bivariate Correlations
We conducted bivariate correlations between PA change variables and both continuous cognitive function change variables and dichotomized cognitive function change variables for episodic memory, perceptual speed, and semantic memory (Table 3) . In bivariate correlations, greater declines in selfreported light activity scores were significantly related to greater declines in episodic memory and global cognition in both continuous and dichotomized measures. Greater declines in self-reported total activity were significantly related to greater declines in episodic memory in the continuous measure only and greater declines in both the continuous and dichotomized measures of global cognition. Finally, greater declines in moderate-vigorous PA bouts were related to greater declines in semantic memory in the dichotomized measure only.
Effects of PA on Change in Cognition
To allow for comparison of the results between the self-report and accelerometer PA measures, we transformed the scales for all PA measures to units of average hours per day. Therefore, odds ratios (OR) can be interpreted as the relative odds of maintaining cognitive function associated with each 1-hr increase in PA. Table 4 displays the logistic regression analyses. These findings indicate that change in self-reported light activity was a significant predictor of dichotomized change in episodic memory, OR ¼ 1.16 (95% CI [1.03, 1.32]), when depressive symptoms and acculturation were retained in the model, such that for each 1-hr smaller decrease in self-reported light activity per day, the odds of maintaining episodic memory were 1.2 times higher. Also, change in accelerometer moderate-vigorous bouts was a significant predictor of dichotomized change in semantic memory, OR ¼ 16.08 (95% CI [1.53, 168.89]), when age was retained in the model, such that for each 1-hr smaller decrease in moderate-vigorous bouts, the odds of maintaining semantic memory were nearly 16 times higher.
Discussion
We examined the effects of change in lifestyle PA, as measured by self-report and accelerometers, on change in cognitive function (episodic memory, perceptual speed, and semantic memory) in older, community-dwelling Latinos. Unlike previous PA and cognition studies with older Latinos that relied on self-report measures of PA and brief screening measures of cognitive function, we utilized an objective measure of PA along with the self-report measure and a battery of neurocognitive tests to examine specific cognitive domains. Pre-and postchange in cognition were dichotomized such that a score of 1 indicated a decrease of ≥ .5 standard deviations.
Compared to the two earlier longitudinal PA and cognitive function studies that had samples with majority Latinos, our sample was slightly younger (M, SD ¼ 63.0, 8.3 years vs. 76.6, 6 .5 years and 69.2, 10.3 years) and comprised more females at baseline (78.0% female vs. 60.3% and 62.8%; Ottenbacher et al., 2014; Willey et al., 2014) . When looking at our selfreport measure of PA, our results showed significant but modest declines in self-reported total activity (mean decline of 164.6 min per week), consistent with two previous studies that had similar follow-up periods (5 years; Angevaren, Vanhees, Nooyens, Wendel-Vos, & Verschuren, 2010; McAuley et al., 2007) . Although the accelerometer measure of PA showed a decline of 16.9 min per day from baseline to follow-up, this decline was nonsignificant. This maintenance of PA may be attributed to the health status of the participants who chose to take part in the follow-up assessment. Although follow-up participants did not differ from nonparticipants in self-rated health or number of chronic health problems, follow-up participants did have fewer depressive symptoms than nonparticipants.
Consistent with previous longitudinal studies of older Latinos, we found that PA significantly impacts cognition in this population. However, unlike previous studies, we examined specific domains of cognition and found significant effects of PA on episodic and semantic memory. Specifically, our results indicate that those who had less decline in selfreported light PA maintained episodic memory, while those who had less decline in accelerometer bouts of moderatevigorous PA maintained semantic memory. Our results are also consistent with previous longitudinal PA and cognition studies with non-Latino participants that showed significant effects of PA on episodic (Albert et al., 1995; Sabia et al., 2009; Small, Dixon, McArdle, & Grimm, 2012) and semantic memory (Sabia et al., 2009; Weuve et al., 2004) . We did not find effects of PA on perceptual speed, unlike investigators in one previous study that also analyzed individual domains (Angevaren et al., 2010) .
The associations between light and moderate-vigorous PA and episodic and semantic memory highlight the impact of PA on cognitive function and overall brain health and suggest a complex relationship between these variables. Research indicates that PA is beneficial for brain health via a number of mechanisms, including increasing cerebral blood flow, connectivity, cortical plasticity, brain volume, and neurogenesis (Thomas, Dennis, Bandettini, & Johansen-Berg, 2012). Our findings are consistent with this biological model. Although structural and functional changes in the brain are related to subsequent changes in cognitive function as assessed by neurocognitive measures (Gregory, Gill, & Petrella, 2013) , it is plausible that neurocognitive measures fail to capture the nuanced impact of PA on the brain (Smith, Potter, McLaren, & Blumenthal, 2013) . There is thus a need to include more sophisticated measures of brain structure and function as related to level and change in PA in future studies. Recently, researchers have begun using neuroimaging (i.e., magnetic resonance imaging) methods to assess brain health because they allow more sensitive measurement of brain regions and neurophysiological functions (Halloway, Wilbur, Schoeny, & Arfanakis, 2016) . Neuroimaging might detect changes in the brain due to PA that neurocognitive measures alone might not detect or that may precede changes in neurocognitive measures.
It is important to note several limitations of this study. First, we had a high rate of attrition for the follow-up evaluation due in part to our inability to locate participants after 5 years. This difficulty may be attributed to frequent changes in residence associated with maintaining affordable housing and other socioeconomic issues that are more common in the Latino population than among non-Latino Whites (Ihrke, 2014) and that can result in undocumented changes to contact information (Hazzouri et al., 2011) . However, although attrition was high, other than age and acculturation, there were few differences between those who participated and those who did not. Second, our findings may be limited by our data analytic methods in which we modeled the association between two change scores that span the same period of time. This design might preclude our ability to establish temporal precedence. For instance, it is possible that declines in cognition contribute to declines in PA. To see a trend, we would need more than two time points. For example, previous longitudinal studies with three time points or more have identified that changes in PA preceded changes in cognition in non-Latino samples (Sabia et al., 2009; Small et al., 2012) . Finally, our sample was limited to urban Latinos only, and results may not generalize to other Latino populations. Future studies are needed to examine these relationships among older Latinos in nonurban settings as well.
Despite these limitations, our findings suggest the potential importance of maintaining PA to prevent declines in cognitive function in older Latinos. Future studies that longitudinally examine the effect of PA on cognition in older Latinos should consider a larger sample size, employ strategies to combat potential attrition, and include more than two time points in order to better establish temporal precedence. In addition, the use of intervention studies that experimentally manipulate differences in PA between groups would improve causal attribution of PA effects on cognitive function. Furthermore, investigators should consider using neuroimaging technology in order to provide additional information on the structural and functional changes that may occur with PA.
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